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Abstract
Human interaction with mountain environments is generally perceived as an adaptation of local communities to the constraining
ecological and morphological characteristics of their territory, a preconception challenged by many historians and ecologists yet
still largely accepted for seasonally exploited uplands. Traditional upland seasonal practices are considered timeless and immu-
table as the mountain landscapes shaped by such practices. We combine the methodologies of landscape archaeology,
ethnoarchaeology, and historical ecology in order to examine the validity of this assumption. Our analysis of two case studies
from the French and Italian Alps between the eighteenth and the twenty-first century shows that socioeconomic dynamics affect
the resilience of local montane ecosystems and the historical character of upland landscapes, and reveals that historical social,
economic, and ecological driving forces contributed to upland landscape change, so that the sustainability of ‘traditional’
mountain land-use should not be presumed.
Keywords Landscape archaeology . Ethnoarchaeology . EuropeanAlps .Historical ecology .Uplands . Pastoralism . Traditional
seasonal practices . Socioeconomic forces . Drivers of change . Italy . France
Introduction
The assessment of human-environment interaction in mountain-
ous zones of Europe has long been reduced to simplistic discus-
sions centred on the notion of adaptation of human communities
to the constraining morphological and environmental characteris-
tics of their territory (Guichonnet 1980). The lower arable yields
(compared to intensively cultivated plains), combined with high
altitude areas that can be exploited only during warmer months
produced specific forms of humanmobility. In addition, there is an
assumption that the dramatic topography constrained mobility
within and across the Alps (Granet-Abisset 1997). As a conse-
quence, many studies have suggested that economic intensifica-
tion was not possible in mountain areas, that the majority of pro-
ductive activities undertaken by local populations were for subsis-
tence only, and that emigration was the only response to this
fundamental dearth of endemic resources (e.g., (Braudel 1949)).
These inferences were largely based on observations of Alpine
communities during the latenineteenth and earlytwentieth centu-
ries, when mountainous areas were experiencing economic
marginalisation, high rates of poverty, and depopulation. These
processes were triggered by dramatic socioeconomic transforma-
tions that started during the late-eighteenth century and led to a
reorganisation of the economic strategies across Europe and to the
rise of industrialisation. Acknowledgement of the impact of these
processes on mountain communities led several historians and
anthropologists to address the complex historical dynamics at
the origin of mountain economies, cultures, and identities.
These scholars (e.g., (Rosenberg 1988; Viazzo 1989)) sug-
gested that during the historic period, Alpine communities were
not isolated entities, but were subject to the same social, econom-
ic, and political processes as rural communities in the plains,
particularly over the last three centuries when growing intensity
of land exploitation along with increasing expansion of markets
were significantly changing rural communities, as was evident in
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the landscape. The socioeconomic history of the Alps was thus
recognised as integrated with the wider political and socioeco-
nomic history of Europe (Mathieu 2009). Since the medieval
period, and increasingly during the early-modern period (six-
teenth-seventeenth century), land-reclamation in valley bottoms
and terraces along valley slopes enabled the expansion of farm-
land devoted to crop production, as well as more specialised
production for export to the wider market, including vineyards
and orchards (Scaramellini and Varotto 2008). Economic reces-
sion experienced by some Alpine countries in later periods, as
well as changes in their economic strategies, led to the abandon-
ment or transformation of these “domesticated” areas. The size
and residence patterns of permanent settlements were influenced
by various historical factors, including, among others, demo-
graphic pressures, rural activities, and route networks. Mid-
altitude (1200–1800 m) landscapes were also shaped over time
by human activities such as woodland clearance for grazing and
hay-making, tree exploitation associated with mining, tree-crops
such as chestnut, or the modification of the vegetative composi-
tion of forested areas through the construction of structures or
infrastructures, including pathways and terraces (e.g.,
(Acovitsioti-Hameau 2015)).
On the other hand, upland landscapes (>1800 masl) are still
generally considered to be less affected by regional and supra-
regional socioeconomic transformations (Plieninger et al.
2006): 318) and are seasonally exploited by shepherds whose
mobility is held by some scholars to be an adaptation to extreme
and unproductive environments (Netting 1981). Pre-industrial
land-use at high-altitude is usually described as ‘traditional’ by
environmental scientists and landscape ecologists (see, e.g.,
(Eriksson 2011; Oteros-Rozas et al. 2013)) and considered the
result of long-term socio-ecological processes, where the range
of possible economic strategies is constrained by the environ-
ment and its productive potential. Palaeoenvironmental and ar-
chaeological research suggests that human impact on upland
vegetation evolved over time (Festi et al. 2014; Walsh et al.
2014), but historical farming practices in sub-alpine environ-
ments are generally regarded as largely unchanged. This has led
to the promotion of ‘traditional’ seasonal activities for sustain-
able management of high-altitude ecosystems aimed at
supporting human livelihoods while maintaining the local
more-than-human biosphere (Johnson et al. 2016; Marini
et al. 2011). Our hypothesis, however, is that shifts in regional
economic strategies or social transformations experienced by
Alpine communities in historical times (and possibly earlier)
have conditioned activities undertaken at high-altitude, thus
changing the characteristics and intensity of the impact on up-
land environments and landscapes. Although environmental
constraints and climate change must be considered, socioeco-
nomic processes have as much of a key role in shaping upland
landscapes as they have in the lowlands.
In light of the above, we investigate how modernity, with
its complex and extensive economic structures, transformed
environmental knowledge, economic activities, and associat-
ed practices in the Alpine region, and how this transformation
influenced niche construction (Laland and O’Brien 2010) in
fragile high-mountain environments over the last three centu-
ries. To our knowledge, this the first example from an Alpine
context that adopts a landscape archaeological approach com-
bining archaeological site data, palaeoenvironmental evi-
dence, written archives and ethnoarchaeological research.
We aim to fully elucidate the evolution of human-
environment interactions that allowed mountain communities
to develop economic connections with the extra-local (“free
market”) economic structures that were one of the defining
elements of Modernity (Wallerstein 2011) with a view to
assessing the extent to which socioeconomic dynamics affect-
ed the resilience (the capacity to absorb disturbance) (Walker
et al. 2004) of alpine/subalpine ecosystems and the historical
character of high-altitude landscapes. Our goal is to challenge
the general perception of pre-industrial land-uses in the moun-
tains as unchanging or ‘traditional,’ and to restore their histor-
ical depth and complexity (Mathieu 2011).
The Study Areas
The two case-studies are in the French and Italian Alps and are
characterised by similar physical geography but different strat-
egies of upland exploitation: the Vallée de Freissinières in the
Department of Hautes-Alpes (France), and the Val Maudagna
in the Cuneo province (Italy) (Fig. 1). The main selection
criteria were their proximity to one another, their geographical
similarities and their separate jurisdictions, which provided
the ideal framework to address the key question underlying
this research, which is whether different socioeconomic pro-
cesses can produce distinct management strategies and land-
scape characters in analogous upland areas.
The two valleys are approximately 120 km apart (as the crow
flies) either side of the French-Italian border. Both valleys are
oriented east-west, they share similar morphological characteris-
tics (gorges, waterfalls, etc.), in part a product of geology and
geomorphology. Val Maudagna (approximately 6 km long)
opens up smoothly towards the Po plain, and themain geological
formation is limestone. The Vallée de Freissinières (approx.
11 km long) is a hanging-valley dropping into the Vallée de la
Durance and the main geological formation is dominated by
sandstones (gres du Champsaur). Being closer to the coast
(approx. 40 km as the crow flies), Val Maudagna’s weather con-
ditions and climax vegetation are more typically Mediterranean
than the Vallée de Freissinières. On the other hand, Freissinières
has a higher maximum and average altitude than Maudagna:
Miroglio, the highest hamlet in Maudagna, is at 807 m, while
Dormillouse, the highest hamlet in Freissinières, is at 1727 m. In
general terms, both these areas can be considered montane val-
leys, characterised by ecosystems that are stratified according to
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elevation. As with most mountain ranges, this vertical zoning
leads to seasonal exploitation at different altitudes. The differ-
ences in socio-ecological interactions between the two areas de-
rive mainly from their distinct institutional, economic, and cul-
tural histories (see Supplementary Text 1 for a general historical
overview).
As noted earlier, our study investigates how three centuries
of changes in large-scale socioeconomic processes affected
upland practices, and how the change of upland practices, in
turn, led to a transformation of upland landscapes. In the
Vallée de Freissinières, our analysis focuses on the area of
the Montagne de Faravel (approx. 2000–2500 masl),
encompassing the communal pastures of the Faravel plateau
and the privately owned meadows of Fangeas, Pont de Fer,
and Les Balmettes (Fig. 2). Administratively, all these pas-
tures and meadows are part of the municipality of
Freissinières. In the Val Maudagna, our analysis focuses on
the area above Prato Nevoso (approx. 1650–1850 masl), cor-
responding to the pastures of Balma, Scalette, Seirasso, and
Brignola (Fig. 3); the first is part of the municipality of
Frabosa Sottana, the second of the municipality of
Roccaforte Mondovì, whereas the last two are part of
Magliano Alpi (we address this complex administrative pat-
tern below).
Methods
We integrate the methodologies of landscape archaeology and
ethno-archaeology within the interpretative framework of histor-
ical ecology (Balée 1998). During two fieldwork campaigns
(2013–2014), we carried out extensive archaeological surveys
to record any evidence of human activities in the two study areas.
We stored and managed the collected data using GIS, thus en-
abling standard spatial queries to be addressed. We paid particu-
lar attention to those features that characterise historical andmod-
ern landscapes and contribute to the reconstruction of their trans-
formations and recent abandonment processes (Christie et al.
2007). Historical, geographical, and ethnographic literature, as
well as documentary sources and historic maps from local and
national archives in France and Italy, provided crucial insights on
the evolution of rural strategies in the last three centuries. Both
the study areas are still occupied by herders during the summer,
thus enabling ethnoarchaeological investigation. Interviews and
participant observation provided information that enhanced our
understanding of local strategies at high-altitudes over the last
century. If ethnoarchaeology is traditionally perceived as a meth-
od to create analog models or narratives for archaeological inter-
pretation (David and Kramer 2001), recent research has
highlighted its potential as a stand-alone approach for investigat-
ing ethno-historical processes (Skibo 2009). The combination of
landscape archaeology and ethnoarchaeology has already proven
useful for the reconstruction of landscape history in other
Mediterranean rural areas (e.g., (Mientjes 2004; Pluciennik
et al. 2004)). In previous research, socioeconomic transforma-
tions, political trends, and changes in cultural values were
assigned a key role in landscape transformation. For this study,
we added historical ecology to the picture. Seasonal exploitabil-
ity and low yields (temperatures decrease by 0.6o every 300m of
elevation, influencing pedogenesis and the length of vegetation
period - (Walsh and Giguet-Covex 2019)) constrain the range of
rural activities that can be carried out in the uplands, and for this
Fig. 1 Location of the study-areas and photos of the high-altitude pastures of Val Maudagna (a) and Vallée de Freissinières (b)
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reason the assessment of human interactions with the environ-
ment is essential to investigate correlations with other historical
processes. We therefore correlated the evolution of upland land-
scapes with palaeoecological data available for the two study
areas, highlighting fluctuations in human impact on mountain
environments.
The main landscape features we identified in the studied
areas were dry-stone huts, most currently abandoned, but
some (especially in Val Maudagna) are still in use. They were
recognised as hotspots of human activities, and therefore used
here to infer the evolution of rural strategies at high-altitude.
The first methodological challenge was the assessment of the
chronology of construction and abandonment of these huts.
Extensive excavation of all the recorded structures would not
have been cost-effective, and the archaeological investigation
of a sample of structures would not have provided represen-
tative outcomes. The characterisation or description of build-
ing techniques turned out to be unreliable since upland struc-
tures were more influenced by the locally available building
material and characteristic of the terrain rather than by specific
architectonic styles implemented in lowland permanent vil-
lages (Alther 2014). Although the chronology of the construc-
tion of these structures could not be easily inferred, the chro-
nology of abandonment could instead be deduced. Specific
preserved characteristics of the structures allowed us to create
relative chronological phases that we then positioned on the
timeline using ethnographic and historical information (see
below for a detailed description).
Vallée de Freissinières
We examined historic documents and maps in the Archives
Départementales des Hautes-Alpes in Gap (ADHA, PACA
Region, France) to investigate social-ecological dynamics
in the high-altitudes of Freissinières (Supplementary Text 2
- ADHA). In order to address changes that occurred in the
valley during the twentieth century, we interviewed two
Fig. 2 Freissinières. Location of pastoral structures in the study-area, place names mentioned in the text and photos of the different types of structures
recorded. Background: Open Street Map
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members of the local community: a retired shepherd and
former worker of the mine of L’Argentière-la-Bessée, liv-
ing in the hamlet of Dormillouse, and a retired farmer liv-
ing in the hamlet of Les Mensals, recommended, respec-
tively, by the staff of the Parc des Écrins and residents of
Freissinières, as the oldest residents and the most knowl-
edgeable about the changes in upland livelihood strategies
and landscapes in the last century. The interviews were
semi-structured, and the answers were audio-recorded and
transcribed. Large depopulation during the mid-twentieth
century and recent immigration in the valley prevented the
identification of a wider sample of experienced stake-
holders. On the other hand, given the young age and lim-
ited experience of current transhumant shepherds working
in the valley, we concluded that participant observation
was not necessary to complement the information gathered
during the interviews.
Archaeological and palaeoecological data have been col-
lected from the upland landscapes and environments of
Freissinières over the last two decades. Pollen data from a peat
core adjacent to the Fangeas lake and archaeological sites in
the Faravel plateau suggest that the study area (Montagne de
Faravel) was seasonally occupied by human groups since the
early Holocene, and that different human strategies (pastoral-
ism, hay-making, mining, etc.) contributed to transforming the
environment and shaping the landscape (Walsh et al. 2014).
We consider the latest phases of the pollen diagram from
Fangeas in this research, along with the anthracological data
from archaeological excavations and geoarchaeological cor-
ing in the surrounding areas. We used the pollen diagram from
Serre de l’Homme lake (L’Argentière-la-Bessée) as a control
sample and to provide more general inferences about the en-
vironmental transformations in the Durance valley. We carried
out two archaeological survey campaigns in 2013 and 2014
and collected data specifically focused on the identification
and analysis of historical ruderal landscape features and
structures/infrastructures currently exploited that comple-
ments this rich archaeological dataset.
Fig. 3 Maudagna. Location of pastoral structures in the study-area, place names mentioned in the text and photos of the different types of structures
recorded. Background: Open Street Map
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Upland Strategies Transformation
Husbandry strategies in the Briançonais developed and spe-
cialized during the eighteenth and early nineteenth century
(Rosenberg 1988; Arbos 1922; Garde et al. 2014; Vivier
1992). During the eighteenth century, the uplands were mostly
occupied by chalets d’alpage where local farmers produced
and stored dairy products. The increasing quantity of livestock
in the first half of the nineteenth century, related to a general-
ized demographic growth, led to an increasing need for winter
fodder and consequently to an extension of lowland meadows.
The number of transhumant flocks from Provence summering
in this district increased, and more upland pastures were
rented to them rather than grazed by local farmers. This trend
accelerated during the second half of the century as a conse-
quence of the new forestry code, the contraction of the wool
trade, and the progressive (but not uniform) transition to spe-
cialized cattle breeding for dairy production (fruitières). These
transformations proved to be economically unsustainable in
the long term, and caused higher pressure on lowland
meadows, a decreasing interest in upland meadows (marginal
and with low yields), and abandonment of upland pastures
(left almost entirely to transhumant shepherds) ((Arbos
1922): 91–99). Socioeconomic consequences of these pro-
cesses were impoverishment, acceleration of permanent emi-
gration, and loss of economic dynamism and resilience of
rural communities. The main environmental consequences
were soil depletion in the lowlands and loss of biodiversity
in the uplands. The twentieth century saw a return to sheep
and goat pastoralism for domestic use and subsistence ((Garde
et al. 2014): 3). Depopulation increased the conversion of
fields to hay production, which required less labour. During
the summer, the animals of local villagers were combined with
the transhumant animals to graze in the uplands. In the second
half of the twentieth century, the whole agro-pastoral econo-
my of the area contracted, progressively replaced by tourism
complemented by long-distance transhumance ((Rosenberg
1988): 128–160), which remains the dominant pastoral
strategy.
The highland meadows of Freissinières were increasingly
abandoned between the late nineteenth and the early twentieth
centuries, and significant areas of lowland fields were turned
to forage production (ST2 - ADHA: 3 E 4465). The number of
bovines and ovines did not increase between the nineteenth
and the twentieth centuries, whereas the number of caprines
rapidly dropped during this period (ST2 - ADHA: 3 E 4406).
Although the high pastures were not completely abandoned
by local herders/shepherds, the number of livestock from
Provence summering in the uplands of Freissinières increased
consistently during the twentieth century, largely
outnumbering ovines and caprines of local origin (ST2 -
ADHA: W 2165966). Specialized dairy production never be-
came established, and the milk produced by the farmers of
Freissinières was sold to the dairy of Briançon ((Baridon
1933): 57–63). These transformations had profound conse-
quences for the local environment. Abros, in his synthesis of
pastoral economies in the western Alps, cited Freissinières as
an example of overexploitation of pasturelands triggered by
overpopulation and unsuitable farming strategies during the
mid-nineteenth century (1922: 218–220). Increasing
depopulation led to the partial abandonment of the least
accessible hamlets (like Dormillouse) during the mid-
twentieth century, subsequently to the progressive collapse
of the local rural economy, and ultimately, the complete aban-
donment of high-meadows (ST 2 - ADHA: 3 E 4433). The
incorporation of the high-altitudes of the valley into the Ecrins
National Park during the 1970s, aimed at promoting sustain-
able land-use to mitigate the environmental impact of rural
activities, led to the progressive transition towards a tourism-
dominated economy. However, long-distance transhumance
remains and is important to the local economy.
Upland Landscape Change
Both the historical and modern cadastres of the Montagne de
Faravel show that the area around the Fangeas lake and the
alluvial fan of Les Balmettes are divided into small parcels
belonging to different owners. This indicates that these two
upland sectors were historically exploited asmeadows, where-
as the Faravel plateau and the adjacent area of Pont de Fer
were probably used as common pastures. Today the entire
Montagne de Faravel is used as common pasture during
July and August (Fig. 1).
We recorded 87 historical structures in the Montagne de
Faravel, including isolated huts, grouped huts and enclosures,
and rockshelters (Fig. 2). One of these structures is currently
used by the transhumant shepherd who rents the pastures of
Faravel during the summer. We partially excavated four struc-
tures: one dated to the early medieval period, two to the late-
medieval period, and one to the early-modern period (Mocci
et al. 2006; Walsh 2005; Walsh and Mocci 2002). As expect-
ed, the structures dated to the Middle Ages are badly pre-
served, suggesting they have long been abandoned. The re-
maining 81 structures do not have a clear chronological attri-
bution and show different levels of preservation. Interviews
with retired farmers and herders, as well as local literary
sources (Leroy and Baridon n.d.), enabled us to identify some
of the structures that were still in use during the 1950s and
1960s: all of them are well preserved, and they retain part of
the timber frame and posts used for the roof (Fig. 2, FR176).
Ten structures were also identified in the 1834 cadastre, indi-
cating that they were still exploited around the mid-nineteenth
century. Yet some of the huts not recorded in the cadastre
showed good preservation, with stone slabs (belonging to
the roof cover) still leaning on the edge of the perimeter walls.
Such remarkable preservation suggests that they might have
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been abandoned not long before the production of the cadas-
tre, namely between the end of the eighteenth century and the
first decades of the nineteenth century. These inferences,
based on archaeological investigation, historical analysis,
and preservation assessment, allowed us to create four broad
chronological phases to describe the progressive abandon-
ment of recorded s t ruc tures (Table 1 ; see a l so
Supplementary Table 1). We were able to approximately date
27 structures, but the period of abandonment was impossible
to infer for the remaining 60. This chronological analysis pro-
vides a useful dataset to evaluate the occurrence of temporal
variations and spatial patterns in the abandonment of seasonal
structures. A bar chart of the frequency of structures per chro-
nological phase (Fig. 4) suggests that the most significant
period of abandonment occurred during the early nineteenth
century. Specific types of structures seem to have been aban-
doned in different periods: the compound structures
(aggregated domestic and other functional units, like animal
enclosures; Fig. 2, FR187) abandoned in Phase 2 (early
1800s) outnumber the huts abandoned in the same period; in
Phase 3 (1850s–1950s), only isolated huts are abandoned
whereas in Phase 4 (post-1950s) an equal number of isolated
huts and compound structures were abandoned. GIS attribute
queries (Conolly and Lake 2006): 112–122) and visual assess-
ment of the resulting spatial distributions (Fig. 5) show how
the buildings abandoned during the early nineteenth century
and during the second half of the twentieth century were sig-
nificantly clustered in two areas of the Montagne de Faravel:
the former in the area of Pont de Fer, the latter around the
Fangeas lake. Structures abandoned before the end of the
eighteenth century or between the mid-nineteenth and mid-
twentieth century were scattered over the whole area, particu-
larly in the common pastures of Faravel. However, the struc-
tures recorded in the meadows of Les Balmettes did not pro-
vide any reliable evidence of their abandonment phase.
These data suggest a significant abandonment of structures
related to seasonal animal grazing (and possibly cheese pro-
duction) just before the 1830s, most of which were clustered
in the area of Pont de Fer. Since the most recent possible
exploitation of the mines of Faravel and Fangeas has been
tentatively dated to the early nineteenth century (Ancel et al.
2007), it can also be argued that some of these structuresmight
have been used by the miners working in the area. The most
recent phase of abandonment, during the second half of the
twentieth century, primarily concerns the huts around the
Fangeas Lake. Historical cadastral and ethnographic informa-
tion indicate that this area was used for winter fodder and the
huts as temporary refuges for haymakers.
Upland Environmental Change
The palaeoecological evidence clearly demonstrates that the pas-
toral landscapes that characterised the post-medieval andmodern
periods have their origins in the Early Middle Ages. The high-
altitude zones were exploited during the summer months and the
highest levels of pastoral indicator species (Rumex, Plantago,
etc.) date to the Late Middle Ages through to the late nineteenth
and early twentieth centuries. In addition, mining activities,
which require significant quantities of wood and timber, had an
important impact on forest across all altitudes, and especially on
the higher altitudinal zones that were most sensitive to human
activities. Despite this, some high-altitude areas remained resil-
ient, retaining stands of Larix/Picea, Pinus cembra, and
Rhododendron and some Pinus sylvestris/ uncinata (Walsh
et al. 2014). The palaeoenvironmental evidence from the region
reflects the intersection of regional with wider economic net-
works. The extension and intensification of arboriculture, pasto-
ralism, and mining provided goods for growing regional and
national markets. Immediately to the west of Faravel, the bocage
of the Champsaur area constitutes a complex human niche or set
of niches that successfully combine a range of rural food-
production activities within a sustainable ecological mosaic
(Moustier 1996).
The underlying trend for the recent periods is the establish-
ment of newly planted forest on the north-facing slopes of
many valleys, the regeneration of natural forest (due to park
management and climate change) and the contraction of pas-
toral (Rumex and Plantago) and arable indicator species. In
addition, we have what must be a regional (inter-valley) signal
for Olea. Within the Durance valley, reduction, and some-
times, disappearance, of certain economically significant
plants, such as Cannabis, Secale, and Juglans, is particularly
noteworthy. These changes reflect a move towards fruit arbor-
iculture in parts of the region, as well as an emphasis on
Table 1 Abandonment phases of upland structures in Vallée de Frissinières, and their material and historical indicators
Phase Abandonment Material indicators Historical indicators
Phase 1 Before the end of the 18th century Poorly preserved Not recorded in the 1834 cadastre
Medieval/early-modern archaeological evidence
Phase 2 Between the end of the 18th and the
beginning of the 19th centuries
Stone slabs leaning on the edge of the walls Not recorded in the 1834 cadastre
Phase 3 Between the mid-19th century and the
mid-20th century
Poorly preserved Recorded in the 1834 cadastre
Stone slabs leaning on the edge of the walls
Phase 4 After the mid-20th century *Timber posts/frames *Identified by local informants
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animal fodder production along the Durance Valley bottom,
and forestry along the abutting slopes. Again, these changes in
the landscape trajectory reflect the influence of regional and
national economic strategies, especially since the inception of
the Common Agricultural Policy.
Val Maudagna
Val Maudagna is divided among different municipalities:
Frabosa Sottana controls most of the valley bottom and most
of the uplands, but a significant portion of these also belongs
to Frabosa Soprana, Villanova Mondovì, and Magliano Alpi.
Such an unusual administrative pattern originates from land
redistributions at the end of the sixteenth century, when these
municipalities were part of the commune of Mondoví
(Mainardi 1979). For this reason, we surveyed the local ar-
chives of Frabosa Sottana and Mondoví to gather historical
data on the human occupation of the uplands of Maudagna in
the last three centuries (Supplementary Text 2 - ASFS, ASM).
We interviewed three retired male farmers and two retired
male transhumant cattle-herders (marghé) that used to rent the
Fig. 5 Pastoral structures in the Vallée de Freissinières (left) and in Val Maudagna (right), characterised according to structure type and inferred
chronology (undated structures are transparent). Background: Open Street Map
Fig. 4 Bar-chart of the number of abandoned structures in Vallée de Freissinières for each chronological phase (left); cumulative number of abandoned
structures in Val Maudagna for each chronological phase (right)
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upland meadows and pastures in Maudagna who provided
useful information on the transformation of pastoral and farm-
ing strategies since the 1950s. We also interviewed four expe-
rienced marghé (two men and two women) that graze their
livestock in the upland pastures of the valley about current
pastoral practices, how these practices have been changing
during the last decades, and how they expect these practices
will develop in the future. Two policy makers, the mayor of
Frabosa Sottana and the head of the veterinary office of
Mondoví (responsible for the sanitary control of dairy and
meat production in the study area) also provided feedback.
The interviews were semi-structured, and the answers were
audio-recorded and transcribed. A short period (10 days) of
participant observation was also undertaken in the upland pas-
tures with two experienced herders engaged in cattle breeding
for meat production and goat breeding for cheese production.
Few archaeological surveys or palaeoecological analyses had
been conducted in the study area prior to this research. During
two fieldwork trips in 2013 and 2014, we recorded and studied
themain landscape features in the uplands ofMaudagna.We also
surveyed and analysed standing pastoral structures recently aban-
doned by the local herders from an ethnoarchaeological point of
view (Carrer 2017). For a detailed reconstruction of the historical
ecology of the area, we relied on the palaeoenvironmental data
provided by a peat-bog core from the neighbouring Val Ellero
(Ortu et al. 2003), as well as on the retrogressive analysis of
accurate historical maps available for the early nineteenth century
(Cevasco and Poggi 1999).
Upland Strategies Transformation
The pastoral economy of Monregalese during the late eigh-
teenth and early nineteenth century did not experience the
same level of intensification described for the Briançonais.
Investments seem to focus on the promotion of other activi-
ties, such as chestnut cultivation for tannin and marble quar-
rying. Farmers and cattle breeders from the neighbouring
plain (marghé), as well as transhumant shepherds (bergé) sea-
sonally occupied the high altitudes (Battaglini et al. 2012).
They summered their livestock along with the animals of the
local farmers and produced cheese (Rosso 1950). A transition
from intensive to extensive use of the uplands occurred be-
tween the mid-nineteenth century (with the introduction of the
new Forestry Code) and the mid-twentieth century, accelerat-
ed since the early twentieth century by depopulation and im-
poverishment of the local communities. These processes led to
the progressive abandonment of upland hay-making, to the
transformation of high-meadows into pastures, and to increas-
ing deforestation of the mid- and high-altitudes to open new
grazing areas (Cevasco and Poggi 1999). The second half of
the twentieth century saw a partial contraction of cattle-
herding and dairy production (raschera cheese), which sur-
vived the generalized collapse of the rural economy.
Transhumance and sheep/goat-herding, instead, decreased
from the 1930s and were almost absent from the area at the
beginning of the twenty-first century. Winter tourism intensi-
fied in different valleys of the Monregalese from the 1960s.
The EU regulation regarding cheese production (Council
Regulation No 1255/1999 of 17 May 1999), applied since
the early 2000s in the study area, contributed to the profound
transformation of upland dairy strategies. Most of the tradi-
tional seasonal dairies were abandoned, replaced in some
areas by modern structures complying with the legislation.
Because of that, cattle-herders largely turned to meat-
focused husbandry.
The economic history of ValMaudagna follows the general
pattern outlined for the Monregalese. During the nineteenth
century, cattle- and sheep-herding were crucial for the poor
rural economy of Val Maudagna, and some management
transformations and promotion initiatives were developed at
the end of the century to increase production (ST2 - ASM:
CAT 6 M. 2 Cart. 56). During the first half of the twentieth
century, husbandry strategies in Val Maudagna were still do-
mestic and largely related to small-scale subsistence economy.
The under-exploitation of the pastures, partially related to dif-
ficulty of accessibility (ST2 - ASFS: c197), contributed to the
emergence of shrubs that reduced the grazing surface (Ferro
1967), thus triggering a further contraction of pastoral activi-
ties. Changes in the cheesemarket and new EU regulations led
to the development of lowland industrial dairies and to the
progressive contraction of upland dairy during the last two
decades.
Upland Landscape Change
The gias, traditional pastoral sites of the Ligurian and
Maritime Alps, have been widely studied (e.g., (Mamino
2001; Roatta and Roatta 1999; Vecchiatini and Gnone
2015)). They are composed of one or two small dry-stone huts
(casot), with a removable roof, and often located in a flat and
sheltered area, suitable for the animals to stay overnight. Until
the end of the twentieth century, most were still used for milk
processing and dairy production, and some are close to ma-
sonry cellars (celle) where cheese was stored and matured
(ST2 - ASFS: c198, c701; ST2 - ASM: CAT 6 M. 1 Cart.
48, CAT 6 M. 2 Cart 45). We recorded 49 gias during three
fieldwork trips to the pastures of Val Maudagna (Fig. 3), four
of which had been in use until 2012. We conducted archaeo-
logical investigations in one, thus enabling a chronological
attribution to the sixteenth-seventeenth century (Carrer
2015). For the other structures, the period of use and abandon-
ment can be inferred using ethnographic information and doc-
umentary sources, and evaluating their state of preservation.
The earliest historical evidence of gias in Val Maudagna dates
back to the early nineteenth century (ST2 - ASFS: r42), but the
earliest map that shows the location of traditional casot is the
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“Carta degli Stati Sardi di Terraferma” (1852, 1:50,000),
resulting from a survey undertaken in 1818 and 1819
(Archivio di Stato di Torino, Italy). Six of the casot recorded
in the field were identified in this map. Sporadic surface finds
facilitated the identification of the last period of occupation for
some structures, whereas timber posts still preserved sug-
gested the relatively recent abandonment of others. A number
of casot were also characterised by remains of corrugated
sheeting used for the roof. Local informants indicated corru-
gated sheeting being used since the 1950s, thus providing a
reliable terminus post quem for the abandonment of these
huts. Similarly, the use of mortar to consolidate the walls of
the casot (Fig. 3, FB058) and the use of nylon fabric to insu-
late the roof and the walls are documented since the second
half of the twentieth century. Therefore, casot with mortar
walls and/or traces of nylon fabric are supposed to have been
abandoned during the late twentieth century. Furthermore, in
the second half of the twentieth century, some dry-stone struc-
tures were replaced by prefabricated cabins (Fig. 3, FB065),
which were in turn abandoned when the local authorities built
modern dwellings and seasonal dairies at the beginning of the
twenty-first century (Fig. 3, FB005). This complex chronolog-
ical information enabled us to create five phases of abandon-
ment for the pastoral sites in ValMaudagna (Table 2). Twenty-
nine of the 49 structures were attributed to one of these cate-
gories (Supplementary Table 2). The phases created for Val
Maudagna suggest the earliest possible period of abandon-
ment. For example, a structure in Phase 2 could have been
abandoned any time between the beginning and the end of the
twentieth century. For this reason, the most suitable way to
analyse and visualise these data is using the cumulative fre-
quency distribution, thus representing the maximum number
of structures that could have been abandoned in each period.
The observed cumulative frequency enables identification of
discontinuities in the abdandonment process (Fig. 4). The cu-
mulative distribution plot highlights that the abandonment rate
rapidly increased during the second half of the twentieth cen-
tury (Phase 3 and 4), and the apparent decrease in the last
decades (Phase 5) is simply related to the fact that only four
gias were still in use until the early 2010s. The mid-twentieth
century seems to have been a tipping point in the evolution of
the upland landscapes of Val Maudagna. On the other hand,
site distribution does not suggest any clear spatial pattern of
abandonment (Fig. 5), and only the four gias still in use in the
2000s were aggregated in a single area (the pasture of
Brignola).
Upland Environment Change
Pollen analysis from a peat-bog core near Rifugio Mondoví
(1760 m asl) in the neighbouring Val Ellero (Ortu et al. 2003),
showed that the upland environment in this area of the
Maritime Alps has been influenced by human activity since
prehistoric times, and culminated with the increasing cultiva-
tion of chestnut during the medieval and post-medieval pe-
riods. Cartographic regression enables a more detailed inves-
tigation of the ecological changes occurred during the last two
centuries (Cevasco and Poggi 1999). Here the integrated use
of high-altitudes for silviculture, haymaking, and seasonal
pastoralism was progressively replaced by a sparse and low-
intensity pastoral exploitation between the mid-nineteenth and
the mid-twentieth centuries. This development had profound
environmental consequences: from the expansion of wood-
lands to the densification of alder forest to the decline of water
management in the high pastures.
Interviews with local stakeholders and policy makers pro-
vided information on the environmental change occurring in
the last decades. The abandonment of the highest pastures,
mainly related to a significant decrease in sheep-herding, led
to the spread of shrubs and conifers, thus to the shrinking of
grazing areas. Themost remote sectors of the uplands, isolated
and impossible to reach with motorised vehicles, are also
largely abandoned or underexploited by cattle herders, and
therefore subjected to increasing reforestation. The decreasing
surface of open pastures intersects with another phenomenon
of pasture degradation triggered by land-use change.
According to local herders, the gias were rotated every sum-
mer, and it was rare that the same gias was used twice in two
Table 2 Abandonment phases of the upland structures in Val Maudagna, and their material and historical indicators
Phase Abandonment Material indicators Historical indicators
Phase 1 After 1819 19th-century material culture Documented in the 1818-1819 map
Phase 2 After the beginning of the 20th century Timber posts
Early 20th-century material culture
Phase 3 After the mid-20th century Metal sheet Ethnographic information
2nd half of the 20th-century material culture
Phase 4 After the third quarter of the 20th century Concrete Ethnographic information
Nylon fabric
Late 20th - early 21st centuries material culture
Phase 5 After the first decade of the 21st century Remarkable preservation Ethnographic information
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consecutive years. This strategy favoured uniform exploita-
tion and manuring of the pasture, thus preserving or improv-
ing the quality of the grass. However, in the current system
grazing activity clusters around a few seasonal dairies or pas-
toral huts. As a consequence, the areas immediately surround-
ing these structures are overexploited and increasingly affect-
ed by erosion, whereas the grazing areas next to them are over-
manured and rich in nitrophilous plants. The increasing eco-
logical footprint of pastoral practices as a consequence of
intensive grazing in limited sectors of the uplands, suggests
that the developments of seasonal activities in the last decades
had an impact on the size, quality and biodiversity of moun-
tain pastures in Val Maudagna.
Discussion
According to the available historical sources, the use of upland
pastures in the two study areas during the late-medieval and
post-medieval periods showed significant similarities. Local
communities were summering cattle, sheep, and goats at high-
altitudes to produce cheese for subsistence and small markets.
The landscape was characterised by common grazing areas
dotted with small dwellings and dairies (chalets d’alpage in
the Briançonais, gias in the Monregalese) and by privately
managed meadows that provided fodder for winter stabling.
The key rupture occurred with the French revolution, which
radically changed the organisation of many aspects of the rural
economy (Jussiau et al. 1999).
The post-revolutionary (end of the eighteenth - beginning
of the nineteenth centuries) consolidation of power and
reorganisation of local administration contributed to the sepa-
ration of the economic strategies on the two sides of the
Western Alps, triggering the differentiation of upland land-
scape trajectories. In order to mitigate the contraction of the
wool trade, French policy makers fostered the development of
cheese-production, focused on large collective dairies. The
abandonment of compound structures in the sector of
Montagne de Faravel known as Pont de Fer is attributed to
this chronological period and suggests a decreasing intensity
in pastoral activities in this phase. However, palaeoecological
data do not show any significant decrease in pastoral markers,
and this can be attributed to the presence of transhumant shep-
herds from Provence, which significantly increased from the
beginning of the nineteenth century. In the same period, the
economic investments in the Monregalese were aimed at
opening and managing marble quarries and exploiting tannin
from chestnut trees for the growing chemical industry. Animal
husbandry and cheese production remained secondary and
still focused on subsistence and small markets. Therefore,
summer farming continued almost unchanged until the mid-
nineteenth century, as suggested by local documentary
sources and the persistence of the gias system (archaeologi-
cally documented in Val Maudagna).
The nineteenth century was characterised in both areas by
growing demographic pressure and by the development of the
Forestry Code, which affected small-scale farming activities
everywhere in the Alps (Simon et al. 2007). The different
trajectories of the Briançonais and Monregalese economies
influenced the adaptation to these changes: decreasing pres-
sure on the uplands coupled with increasing pressure on low-
land fields and meadows in the former, and the progressive
shift from an intensive to extensive use of the uplands in the
latter. These transformations, in turn, had profound conse-
quences on the upland landscapes. In the Montagne de
Faravel numerous isolated huts were abandoned after the
mid-nineteenth century, suggesting a decline not only in the
use of common pasturelands, as seen during the previous pe-
riod, but also and most importantly in the exploitation of high
meadows. The decline of haymaking in the uplands
characterises Val Maudagna as well, and led to the conversion
of meadows into grazing areas and in the partial abandonment
of the highest and least accessible pastures. This, in turn,
might have produced an expansion of gias, as seems to be
suggested by the fact that many of those recorded during
fieldwork are not included in the early nineteenth century
maps.
A significant discontinuity in the history of upland land-
scapes is represented by the 1950s and 1960s. A large number
of compound structures and isolated huts were abandoned in
this phase in the Montagne de Faravel and the abandonment
of gias in the pastures of Val Maudagna also shows an abrupt
increase. This acceleration corresponds to the crisis of the
traditional rural economy, documented not only in the study-
areas or in the Alps but also in many parts of Europe in the
same period (Collantes and Pinilla 2011). Permanent migra-
tions, triggered by unsustainable demographic pressure and
macro-economic processes, loosened social bonds and affect-
ed available labour, thus increasing costs and yields of small-
scale farming. With the definitive collapse of dairy-focused
cattle husbandry in the Vallée de Freissinières, the demand
for fodder rapidly dropped, and the upland meadows were
the first to be abandoned. Distribution maps show that most
of the recently abandoned huts cluster around the Fangeas
Lake, an area that was used for summer fodder until the
1960s. Historical cadastres show that the neighbouring area
of Les Balmettes was exploited for the same purpose, but it
has turned into common pasture in recent times. Although a
chronology of abandonment could not be suggested for the
structures scattered in this area, it can be reasonably argued
that this significant functional change came to a conclusion by
the second half of the twentieth century. The less intensive use
of the uplands, increasingly rented to transhumant shepherds
from Provence, is also visible in the palaeoecological record,
which shows a remarkable decrease in indicators of pastoral
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activities and evidence of reforestation. Between the 1950s
and the 1970s most of the gias in Val Maudagna were aban-
doned due to the contraction of pastoralism and in particular of
dairy-focused pastoralism. Our archaeological investigations
suggest cattle-herders (marghé) who continued to summer
animals in the high-mountains and produce cheese were still
using the gias as they had been used in previous centuries.
The end of the twentieth century shows a continuation of
the slow processes started in the 1950s for the Vallée de
Freissinières, whereas new European regulations had pro-
found consequences for local economy and upland landscapes
in Val Maudagna. Since the 1970s the Montagne de Faravel
has been part of the National Parc des Ecrins, which has con-
tributed to conserve and promote pastoral uses of this area.
Currently, the pastures of Faravel are exploited by transhu-
mant shepherds from Provence and there is only one non-
ephemeral structure still in use in the whole area: la grande
cabane de Faravel (the big hut of Faravel), which was docu-
mented in the historical cadastre. However, the uplands are
once more at the centre of the economy of the valley, as they
are visited by thousands of tourists every year. In Val
Maudagna, EU legislation for dairy production, implemented
in Italy since the early 2000s, led to the abandonment of the
few gias still occupied. Some new dairies complying with the
new legislation were built, but most of the cattle herders
turned to meat production.
Conclusions
The detailed analysis of the history of upland landscapes in
two sectors of the Western Alps shows how socioeconomic
idiosyncrasies affected the evolution of seasonally exploited
landscapes. This contributes to our rejection of the simplistic
interpretation of socio-ecological dynamics at high altitude as
exclusively adaptive and stable over time and that functioned
in isolation from wider regional and supra-regional economic
and political processes. Three main conclusions can be drawn
from our data and inferences presented above.
Drivers of Change in Upland Landscapes
The historical changes recorded in the upland landscapes of
Freissinières and Maudagna were triggered by economic and
political shifts, some of which have been recognised as drivers
of change in other European landscapes (Bürgi et al. 2017).
Transformations in upland landscapes do not seem to be line-
arly correlated to climatic or demographic fluctuations, as
suggested by the increasing intensity of human activity during
the last phase of the Little Ice Age (eighteenth century and first
half of the nineteenth century) (Painter et al. 2013). This leads
us to the conclusion that upland landscapes are by no means
different from other types of European landscapes, and
recognizing the driving forces that contributed to shaping their
historical character (Bürgi et al. 2004; Turner 2007) can in-
form their future management (Antrop 2005).
Since the end of the eighteenth century, the economic strat-
egies on the French and Italian sides of Maritime Alps signif-
icantly diverged, and environmental knowledge in Val
Maudagna and Vallée de Freissinières evolved in the face of
changing socioeconomic configurations. This led to different
evolutionary paths for the upland landscapes of the two study-
areas, which contributed to shaping their current distinct char-
acters. Therefore, whilst we accept that the environment pro-
vides a limited set of options at high altitude, what people do
in (and to) these landscapes is not necessarily constrained by
these environmental characteristics, but is a set of responses to
complex arrays of ecological, economic, cultural stimuli.
Analysing these responses and their implications for land-
scape change is necessary to design future development poli-
cies (Fonderflick et al. 2010; Perlik 2019).
Sustainability and Resilience of Traditional
and Current Practices
Recent transformations in upland landscape management are
often regarded as negative compared to pre-modern practices,
and associated to the loss of resilience, ecological sustainabil-
ity, and ecological knowledge (Fischer et al. 2008; Gretter
et al. 2018; Pecher et al. 2017; Schirpke et al. 2013).
However, this argument needs to be assessed for the different
areas and periods investigated rather than assumed a priori.
Our two study-areas, for instance, provide contrasting
perspectives.
On the one hand, the ongoing transformations of seasonal
practices in Val Maudagna, with the progressive decline of
pastoral activities during the twentieth century, are clearly
producing a depletion of pasture quality and incremental
soil-loss (the shrinking of grazing areas and change in loca-
tional strategies enhance the detrimental effects of manuring
and livestock trampling). The example of Val Maudagna
aligns with the general narrative suggesting modern economic
strategies are the main drivers of decreasing landscape quality,
especially in mountain regions (Previtali 2011). On the other
hand, the uplands of Vallée de Freissinières were over-
exploited in the nineteenth century, with a large impact of
deforestation (associated with pasture, arable farming, and
mining) and serious problems with flooding and erosion.
The progressive abandonment of the valley in the twentieth
century did not prove beneficial for the ecosystem either, as it
led to intensive exploitation of some sectors and reforestation
of others (decreasing plant biodiversity). This scenario is in
stark contrast to the management strategies developed during
the second half of the twentieth century. Twenty years after
World War II, different national parks were created in France:
the Parc National des Ecrins, including the uplands of
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Freissinières, was created in 1972. National parks contributed
to monitoring (through park wardens) advantages and disad-
vantages of traditional practices like the use of fire in land-
scape management, and ultimately promoted a more sustain-
able development of upland farming ((Larrère et al. 2009):
19). In the case of Freissinières, local adaptation to changing
socioeconomic conditions was particularly difficult in the
transition to modernity, and only a recent State intervention
(the creation of National Parks) provided a management solu-
tion for fostering ecosystem conservation. If it is clear that this
solution did not contribute to local-community resilience
(most of the people living in the valley and the shepherds
working in the uplands depend on the existence of the Park),
it must be acknowledged that it addressed some of the pre-
existing issues of landscape management.
These divergences between Maudagna and Freissinières
depend on their different historical evolution. Similar local-
scale pastoral strategies were carried out in the two valleys in
the eighteenth century, but the low economic importance of
pastoralism in Maudagna slowed down its transformation un-
til the mid-twentieth century, thus favouring the longer persis-
tence of less intensive and more resilient seasonal farming
practices. Conversely, early investments in dairy produce in
France led to significant transformations of pastoral econo-
mies in the French Alps, and to the aforementioned conse-
quences for landscape and ecosystems in Fressinières.
Therefore, what is understood as the result of a long-term
adaptation to the upland environment is probably just the con-
sequence of a more marginal economic role of pastoralism in
specific areas and periods. During the transition to modernity,
a higher strategic relevance of upland rural strategies might
have determined lower ecological sustainability and lower
resilience for mountain communities. Our analysis highlights
the complex correlation between the historical development of
seasonal farming and the evolution of its ecological impact,
and suggests that long-term perspectives are critical to reliably
assess the sustainability of rural practices (Bennett et al.
2015).
Challenging the Concept of ‘Traditional’
Land-Management
The clear relationship between socioeconomic processes and
the development of sustainable or unsustainable upland land-
scape management leads us to question the key concept of
‘traditional’ practices and ecological knowledge. According
to our research, the influence of economic and political trends
on seasonal farming strategies largely predates the twentieth
century, and significant changes have been recorded for the
entire investigated period. Although the generalised collapse
of the rural economy in the 1950s and 1960s represents a
critical upheaval for the rapid evolution of upland practices
and landscapes it was preceded by other equally influential
historical processes during the eighteenth and nineteenth cen-
turies. Sustainability studies in different mountain regions
suggest that traditional ecological knowledge is eroded by
the integration of small-scale societies in the market economy,
with negative consequences for the provision of ecosystem
services ((Grêt-Regamey et al. 2008; Huber et al. 2013;
MacDonald et al. 2000; Rescia et al. 2008)). However, rural
communities in the Alps have been fully integrated into wide
economical networks for several centuries (Rosenberg 1988;
Mathieu 2009), and this study demonstrates that human-
environment interaction at high altitude has been deeply in-
fluenced by these networks. If traditional upland practices are
perceived as the product of local adaptation to alpine/
subalpine zones of mountain ecosystems and are assumed to
be unchanged for centuries (Fernández-Giménez and Fillat
Estaque 2012; Maurer et al. 2006), the eighteenth- and
nineteenth-century high-mountain strategies investigated in
Maudagna and Freissinières cannot properly be considered
traditional. Besides, although dearth of historical sources and
the difficult interpretation of ephemeral archaeological evi-
dence prevents the detailed analysis of upland farming prac-
tices and upland landscape change in earlier historical or pre-
historic periods, it can be argued that exogenous socioeco-
nomic processes influenced mountain socio-ecological sys-
tems long before the early modern period (Carrer and
Angelucci 2018), and possibly since prehistoric times.
Final Remarks
These conclusions show that a more accurate historical
perspective is necessary to improve our understanding of
mountain landscapes and promote sustainable and resil-
ient development strategies for the future. The current
unilinear evolutionary approach, which assumes a corre-
lation between upland traditional practice and sustainable
land-use, must be calibrated with a detailed assessment of
the long-term transformation in human interaction with
upland environments. This requires mountain communi-
ties should not be analysed in isolation, but as nodes of
larger social, political, and economic frameworks, which
shape local strategies of adaptation to upland ecosystems.
Sustainability and resilience, rather than being a natural
inclination of small-scale societies (depleted by
industrialisation and globalisation in the last 50 years)
become the product of complex historical dynamics,
which explain their positive and negative fluctuation in
d i f f e r e n t h i s t o r i c a l p e r i o d s (Ma t h i e u 2011 ) .
Acknowledging the non-linearity of the evolution of farm-
ing practices and ecological knowledge would significant-
ly influence the identification of future landscape change
trajectories and the usefulness of the “lessons from the
past” in landscape management policy.
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